The critical properties of the six-state clock model (SSCM) on rewired square lattice are studied numerically using Monte Carlo simulation with Wang-Landau algorithm. This model is one of the discrete counterparts of the continuous XY model, considerably studied because of experiencing a unique topological phase transition called Kosterlitz-Tholess (KT) transition. Due to discrete symmetry, the SSCM has two KT transitions, i.e., at temperature T 1 and T 2 , where T 1 < T 2 . The first transition separates the low temperature magnetic order and the quasi-long range order (QLRO) which is an intermediate phase also known as KT phase; while the second transition separates the QLRO and the high temperature disorder (paramagnetic) phase (2; 3). It was reported in the previous study that the KT phase of the SSCM and XY model is affected by the presence of randomness in form of site and bond dilution, and totally ruled out if the bonds or sites of the lattice are no longer percolated(3; 4). In the present study, we probe different type of randomness, namely by rewiring the lattice. We randomly add one or two extra bonds to each lattice site, and connect the site to its second or third nearest neighbors. As a results, the average number of neighbors C increases, which corresponds to an increase in coordination number or essentially spatial dimension(5). The increase of C affects the existence of KT phase. For each value of C, we calculate the correlation ratio for detecting and analyzing the existing the KT phase. This quantity has also been used in the study of critical properties of edge-cubic spin model on square lattice(6). Variation of KT temperatures (T 1 and T 2 ) for different values of C is observed, which is plotted with respect to each corresponding C to obtain the phase diagram of the system.
